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DescrlptJ n 

The present inventi n relates to a urethra catheter disposed from the urethra to the urinary bladder and capable of 
conducting continuous urination and a manufacturing method therefor. 
5 In general, urethra catheters are arranged to include: a shaft tube having a main lumen and a sub-lumen and fur- 
ther having a urine inlet port at the front portion thereof, the urine inlet port being connected to the main lumen; a bal- 
loon fastened on the outer surface of the front portion of the shaft tube to cover an opening portion of an air lumen 
forced in the shaft tube; and a base portion disposed in the base end portion of the shaft tube, having a urine outlet port 
connected to the main lumen, and further having a fluid inlet/outlet port connected to the sub-lumen and capable of let- 
10 ting in or letting out fluid for expanding the balloon. 

Hitherto, a urethra catheter is arranged such that each of the above-described shaft tube, the above-described bal- 
loon, and the above-described base portion is made of latex rubber or silicone rubber. 

However, the above-described urethra catheter made of latex rubber has several drawbacks. Firstly, since a curing 
agent or the like is used, elution cannot be prevented, resulting in a problem in terms of safety when it is used. There- 
15 fore, it is not suitable to be kept for a long time in the body of a patient who has been subjected to an operation. Fur- 
thermore, since the balloon is machined by dip molding, its wall thickness cannot be rendered uniform causing a 
problem in terms of the machining facility. 

Although elution can be reduced in the urethra catheter made of the above-described silicone rubber, a silicone 
type adhesive must be used for adhering the balloon to the shaft tube and adhering a cap for sealing the front end sur- 
20 face of the shaft tube. This deteriorates the machining facility. In addition, the elution from the adhesive taken place 
when the urethra catheter is kept in the body can deteriorate the safety when it is used. 

FR-A-2371933 discloses a tracheal catheter comprising a tubular body and a balloon which can be made of the 
same or different material selected from natural rubber, silicon rubber, synthetic rubber, polyolef ines, plasticized polyvi- 
nyl chloride and polyurethane. The balloon may be sealed to the body with or without an adhesive. 
25 US- A- 1 428766 discloses an urethral or trachea catheter comprising a body and a balloon integrally moulded from 
plastics material and in particular polyvinyl chloride. 

An object of the present invention is to provide a urethra catheter exhibiting a good safety when it is used and excel- 
lent manufacturing facility and a manufacturing method therefor. 

An urethra catheter in accordance wfth the present invention is defined as set forth in claim 1 . 
30 Since the thermoplastic elastomer does not use a curing agent and must not use an adhesive due to its welding 
performance there is no risk of elution to be taken place when it is kept in the body, so that the urethra catheter can be 
used safely. 

According to an embodiment of the present invention, the shaft tube and the balloon are respectively made of a 
material selected from said group. 
35 When the shaft tube and the balloon inserted to the body are made of the thermoplastic elastomer, there is no risk 
of elution from the outer surface of the components which are brought into contact with the human body, so that the ure- 
thra catheter can be used safely 

According to another embodiment the shaft tube and the balloon are made of the same material selected from the 
said group, preferably of polystyrene thermoplastic elastomer. 
40 When the shaft tube and the balloon to be inserted into the body are formed by the same type of thermoplastic elas- 
tomer, they can be easily welded to each other. Furthermore, the use of polystyrene thermoplastic elastomer permits 
to obtain excellent chemical resistance characteristics. 

According to a further embodiment of the present invention, the shaft tube, the balloon, and the base portion are 
respectively made of at least a material selected from said group. Accordingly, except for a valve and a fixing rubber 
45 which are connected to the sub-lumen, and do not relate to the outer surface and the main lumen through which urine 
passes, the overall body is made of thermoplastic elastomer. Therefore, there is no risk of elution to take place in both 
the outer surfaces of the components which are brought into contact with the human body and the main lumen through 
which urine passes, so that the urethra catheter can be used extremely safely, 

According to another embodiment, the shaft tube, the balloon, and the base portion are made of the same material 
so selected from said group, preferably of polystyrene thermoplastic elastomer. 

Accordingly, the overall body is made of the same thermoplastic elastomer. Therefore, welding of the components 
can be easily conducted since thay are made of the same material. When furthermore, the overall body is made of the 
polystyrene thermoplastic elastomer, excellent chemical resistance can be obtained. 

In an embodiment of the present invention, there is provided an urethra catheter including a shaft tube having a 
55 main lumen and a sub-lumen and further having an urine inlet port at the front end thereof, said urine inlet port being 
connected to said main lumen; a balloon fastened on the outer surface of a front end portion of said shaft tube to cover 
an opening portion of said sub-lumen formed in said shaft tube; and a base portion disposed in the base end portion of 
said shaft tube, having an urine outlet port connected to said main lumen, and further having a fluid inlet/outlet port con- 
nected to said sub-lumen and capable of letting in or letting out fluid for expanding said balloon, said urethra catheter 
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being characterized in that the front end portion of said shaft tube has a reduced diameter the balloon being welded to 
the shaft tube at said front end portion of reduced diameter so as to cover the outer surface of said front end portion 
withouty generating a step between said front end portion to which the balloon is fastened and the other portions, and 
said shaft tube and said balloon are made of a thermoplastic elastomer material selected from the group consisting of 
5 polystyrene, polyolefine, polyurethane, and vinyl thermoplastic elastomers. 

A method of manufacturing a urethra catheter in accordance with the present invention comprises the steps of: 
manufacturing the shaft tube and the balloon; fastening the balloon to cover the outer portion of the front portion of the 
shaft tube, and then heating both end portions of the balloon, so as to weld them to the shaft tube; forming the base 
portion in the base end portion of the shaft tube; and machining the front portion of the shaft tube. 
10 The components are respectively formed and assembled by a molding method utilizing the characteristics of the 
thermoplastic elastomer and by a welding method utilizing heat Therefore, a urethra catheter exhibiting excellent 
dimension and appearance can be manufactured without the necessity of using an adhesive. Furthermore, excellent 
machining facility can be realized. 

In an embodiment of the invention, the shaft tube is extrusion-molded, and cut so as to have a predetermined 
is length; the front portion of the shaft tube is reduced in its diameter by the wall thickness of the balloon, and an opening 
portion connected to the sub-lumen is formed in the front end portion whose diameter has been reduced. 

Accordingly, the front end portion of the shaft tube is reduced in its diameter (by a size corresponding to the thick- 
ness of the balloon) before the balloon is welded to the portion whose diameter has been reduced. Therefore, the diam- 
eter of the portion to which the balloon is fastened and the diameter of the other portions can be made the same, thus 
20 eliminating any supplemental step. As a result, when the urethra catheter is inserted into the body, the resistance to 
insertion is reduced. 

The balloon may be manufactured by extrusion-molding or injection-molding. 
Therefore, a balloon having a stable thickness can be provided. 

Preferably, the balloon is welded to the shaft tube by bringing a heated mold into contact with both end portions of 
25 the balloon and rotating a wire core, so that the balloon is welded to the outer portion of the front end portion of the shaft 
tube and a wire core is inserted into the main lumen of the shaft tube. 

Accordingly, the wire core inserted into the main lumen of the shaft tube is rotated on condition that both end por- 
tions of the balloon fastened to cover the outer surface of the front portion of the shaft tube are positioned in contact 
with the heated mold. Therefore, the balloon can be welded to the shaft tube securely and uniformly. 
30 The base portion can be formed at the base end portion of the shaft tube by insert-molding in the shaft tube. 

Since the base portion is insert-molded to the shaft tube, the base portion can thus be securely fastened. 

In another embodiment, the base portion is formed at the base end portion of the shaft tube by injection molding of 
the base portion and welding said base portion with heat to the base end portion of the shaft tube, thus improving the 
working efficiency. 

35 The front portion of the shaft tube is preferably machined in such a manner that a semispherical outer surface in 
which the main lumen and the sub-lumen are closed is formed by the manufacturing process in which an opening por- 
tion connected to the main lumen is formed in the portion more forward than the balloon of the shaft tube and by mold- 
machining the front end surface of the shaft tube with heat. 

Since the front end surface of the shaft tube is molded with heat the front end surface of the shaft tube can be f in- 
40 ished uniformly and equally, and therefore, the front end surface can be sealed. 

The balloon can be welded to the shaft tube in such a manner that the front end portion of the balloon to be welded 
to the shaft tube is arranged to have a larger size than another end portion of the balloon to be welded to the shaft tube, 
thus facilitating the machining of the front end of the shaft tube. 

The invention will be better understood by the following description of an example illustrated by the annexed draw- 
45 ings on which : 

FIG.1 is a view which illustrates the appearance of an urethra catheter according to an embodiment of the present 
invention : 

FIG.2 is a cross sectional view which illustrate an essential portion of the urethra catheter shown in FIG.1 ; 
so FIG.3 is a cross sectional view which illustrates the balloon portion shown in FIG.1 ; 

FIG.4 is a cross-sectional view which illustrates the shaft tube portion shown in FIG.1 ; 

and FIG.5 is a flow chart which illustrates the method of manufacturing of the urethra catheter. 

A urethra catheter 10 is, as shown on in FIGS.1 and 2, constituted by a shaft tube 1 1, a balloon 12, and a base 
55 portion 13. 

As shown in FIGS.3 and 4, the shaft tube 1 1 has a main lumen 14, a sub-lumen 15, and a urine inlet port 16 con- 
nected to the main lumen 14, the urine inlet port 16 being formed in th side surface of th front porti n thereof. 

The balloon 1 2 is secured around an opening 1 7 on the outer surface of the front porti n f the shaft tube 1 1 , the 
opening 1 7 being formed in the sub-lumen 1 5 provided for the shaft tub 11. 
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A base portion 13 is disposed adjacent to the base end portion of the shaft tube 1 1 and has a urine outlet port 18 
connected to the main lumen 14, the base portion 13 further having a valve 19 (fluid inlet/outlet port) connected to the 
sub-lumen 1 5 and capable of letting in or letting out fluid which acts to expand the balloon. The valve 1 9 is fastened to 
the end portion of the base portion 1 3. and the state of the fastening is fixed by a fixing rubber 20. 
5 The urethra catheter 10 is used in such a manner that a urine outlet tube connected to a urine accumulating bag is 
connected to the urine outlet port 18. As a result, urine introduced through the urine inlet port 16 formed in the shaft 
tube 1 1 can be eliminated through the main lumen 14 and the urine outlet port 18. The balloon 12 is expanded when 
fluid for expanding the balloon such as sterilized water injected by a syringe inserted into the valve 19 is supplied 
through the sub-lumen 15. 

10 TTie urethra catheter 10 has a contrast media line 21 formed on the surface of its shaft tube 1 1 in the direction of 
its axis. 

The urethra catheter 10 can employ thermoplastic elastomers defined by the following groups (A) to (D) as the 
materials for its shaft tube 1 1 , the balloon 1 2, and the base portion 13. 

is (A) Polystyrene thermoplastic elastomer 

For example, SEBS (Styrene-Ethylene-Butylene-Styrene), SBS (Styrene-Butadiene-Styrene), SIS (Styrene- 
Isoprene-Styrene) 

Preferable SEBS is exemplified by "RABALON" (trade name) manufactured by Mitsubishi Petro- Chemical 
Co., Ltd. 

20 (B) Polyolefine thermoplastic elastomer 

For example, partially crossiinked polyolefine thermoplastic elastomer such as EPBM-polyethylene and 
butyl rubber-polypropylene 
(C) Polyurethane thermoplastic elastomer 

For example, polyurethance, polyurethane-polyol 
25 (D) Vinyl thermoplastic elastomer 

For example, vinyl acetate thermoplastic elastomer, polyvinyl chloride thermoplastic elastomer 

In this case, the urethra catheter 10 is specifically constituted in a manner selected from the following manners (1) 
to (7). 

30 

(1) At least one of the shaft tube 1 1 , the balloon 12, and the base portion 13 is made of a material selected from 
the above-described groups. 

(2) The shaft tube 1 1 and the balloon 12 are respectively made of a material selected from the above-described 
groups. 

35 (3) The shaft tube 1 1 and the balloon 1 2 are made of the same material selected from the above-described groups. 

(4) The shaft tube 1 1 and the balloon 12 are made of the above-described polystyrene thermoplastic elastomer. 

(5) The shaft tube 1 1 , the balloon 1 2 and the base portion 1 3 are respectively made of at least a material selected 
from the above-described groups. 

(6) The shaft tube 1 1, the balloon 12, and the base portion 13 are made of the same material selected from the 
40 above-described groups. 

(7) The shaft tube 1 1 , the balloon 1 2, and the base portion 1 3 are made of the above-described polystyrene ther- 
moplastic elastomer. 

A method of manufacturing the above-described urethra catheter 10 will now be described. 
45 The urethra catheter 10 is manufactured by a method comprising steps selected from the manufacturing steps (1) 
to (6) illustrated on Fig. 5 : 

Manufacturing Step (1) : The shaft tube 1 1 is manufactured (steps ® , ©, and ® ). 

This manufacturing step specifically consists of a first step (step ©) in which the shaft tube 1 1 is extrusion-molded, 
and the shaft tube 1 1 is cut so as to have a predetermined length (6, 8Fr must have a length of 280 mm, while 10 to 
so 26Fr must have a length of 370 mm), a second step (step @) in which the diameter of the front portion of the shaft tube 
1 1 is reduced to have a predetermined diameter (t) by using a heated sizing die 101 , and a third step (step ®) in which 
the opening 17 connected to the above-described sub-lumen 15 is formed in the front end portion whose diameter has 
been reduced by the predetermined diameter. 

The diameter obtained by the reduction must be arranged to be substantially the same as the wall thickness of the 
55 balloon 12 to be described later. As a result, the shaft tube 1 1 does not generate a step between the portion to which 
the balloon is fastened and the other portions. 

Manufacturing Step (2) : The ballo n 12 is manufactured (step ©) 

In this manufacturing step the balloon 12 is extrusion-molded or injection-molded, and the balloon 12 thus molded 
is cut to hav a predetermined length (15 to 21 mm). 
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It is preferable that the length obtained by cutting be similar to the predetermined diameter t of the shaft tube 1 1 
obtained by the diameter reduction. 

The wall thickness of the balloon 12 is 0.4 mm. 

Manufacturing Step (3) : The balloon 1 2 is disposed to cover the outer surface of the front portion of the shaft tube 
5 1 1 , and the two sides of the balloon 1 2 are heated so as to be welded to the shaft tube 1 1 (step © ). 

In this manufacturing step the balloon 1 2 is caused to cover the outer surface of the front portion of the shaft tube 
1 1 (it is preferable that the front portion is the front end portion whose diameter has been reduced by the predetermined 
diameter), and a wire core 102 is inserted into the main lumen 14 of the shaft tube 1 1. In this state, both end portions 
of the balloon 1 2 are brought into contact with the surfaces of recessed portions of a mold 1 03 whose both end portions 
10 are heated and made of, for example, brass before the wire core 102 is rotated. Thus, the two end portions of the bal- 
loon 12 are welded to the shaft tube 1 1 by an external heat application method (a method in which it is heated from 
outside by using a heater). 

It is preferable that the front end portion of the portion to be welded be arranged to have a larger size in terms of 
easiness in conducting the machining of the front end portion to be described later. 
15 The surfaces of the recessed portions of the mold 103 is subjected to Teflon® coating. The mold 103 is heated up 
to about 240°C by a heater. 

The balloon 1 2 may be welded to the shaft tube 1 1 by an internal heat application method. The internal heat appli- 
cation method is a method in which a subject to be heated is placed in a coil to which high frequency current is supplied 
so as to cause the subject to generate heat. With this method, heating can be conducted uniformly. 
20 Manufacturing Step (4) : In this step (step ®) the base portion 13 is formed at the base end portion of the shaft 
tube 11 

In this manufacturing step the base portion 13 is molded so as to be the shaft tube 1 1 by insert molding. 

In Another embodiment only the base portion 1 3 is previously manufactured, and this base portion 1 3 is welded by 
heat generated by high frequency welding to the base portion of the shaft tube 1 1 . 
25 Manufacturing Step (5) : In this manufacturing step (steps ® and ®) the front portion of the shaft tube 1 1 is 
machined 

Specifically, this step consists of first a manufacturing step (step ®) in which a slight quantity of silicone oil is 
applied to the front portion of the shaft tube 1 1 , and this front portion is urged to be inserted into a cylindrical glass mold 
104 (or a mold) having a bottom and whose front end portion has been heated, this front portion being inserted while 
30 rotated. As a result, the front portion is sealed so as to form a round shape by utilizing the thermoplasticity of the raw 
material. In a second manufacturing step (step ®) a urine inlet port 16 (side hole) connected to the main lumen 14 is 
formed in a portion which is positioned forward to the position of the balloon 1 2 of the shaft tube 1 1 . As a result, a sem- 
ispherical outer portion in which the main lumen 14 and the sub-lumen 15 are closed is formed at the front portion of 
the shaft tube 11. 

35 Manufacturing Step (6) : In this manufacturing step (step ® ) the valve 1 9 is fastened to the end portion of the base 
portion 13 and the fastening is fixed by a fixing rubber 20. 
The urethra catheter 10 has the following advantages : 

(D In the case where the shaft tube 1 1, the balloon 12, and the base portion 13 is made of thermoplastic elas- 
40 tomer, the urethra catheter 10 can be used safely even if ft is kept in the body because there is no fear of elution 
since no curing agent is used in the thermoplastic elastomer, and the same has good welding properties, thus elim- 
inating the necessity of using an adhesive. 

@ In the case where the shaft tube 1 1 and the balloon 12 to be inserted into the body are made of thermoplastic 
elastomer, there is no fear of elution from the outer surface of the elements which are brought into contact with the 
45 human body. Therefore, the catheter can be used safely. 

CD In the case where the shaft tube 1 1 and the balloon 1 2 to be inserted into the body are made of the same ther- 
moplastic elastomer, they can be easily welded to each other since they are made of the same material in addition 
to the effect described in @. 

© In the case where the shaft tube 1 1 and the balloon 1 2 to be inserted into the body are made of polystyrene 
so thermoplastic elastomer, excellent chemical resistance is exhibited in addition to the effect described in ® . 

© In the case where the overall body of the shaft tube 1 1 , the balloon 1 2, and the base portion 13 (except for the 
valve 1 9 and the fixing rubber 20. Since the valve 1 9 and the fixing rubber 20 are connected to the sub-lumen 1 5, 
they have no relationship with the outer surface and the main lumen 14 through which urine passes) are made of 
thermoplastic elastomer, there is no fear of elution from both the outer surface other than the portion of the compo- 
55 nents to be brought into contact with the human body and the main lumen 14 through which urine passes. There- 
fore, the urethra catheter 10 can be used extremely safely. 

© In the case where the overall body of the shaft tube 1 1 . the balloon 12, and the base portion 13 are made of the 
same thermoplastic elastomer, they can be easily welded to each other since they are made of the same material 
inadditi nt the effect described shown in ©. 
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® In the case where the overall body of the shaft tube 1 1 , the balloon 12, and the base portion 13 are made of 
polystyrene thermoplastic elastomer, excellent chemical resistance is exhibited in addition to the effect described 

in ©. 

5 The manufacturing method of the above-described urethra catheter 1 0 has the following advantages: 

® Since each of the components is formed and assembled with a molding method utilizing the characteristics of 
the thermoplastic elastomer and a heat welding method, the urethra catheter 10 exhibiting good dimension and 
appearance can be manufactured without use of an adhesive, and a satisfactory machining facility can be obtained 
w ® The diameter of the front portion of the shaft tube 1 1 is reduced (by a size corresponding to the thickness of 
the balloon 1 2) so as to weld the balloon 1 2 to the thus size-reduced portion. As a result the diameter of the portion 
to which the balloon 12 is fastened and the diameter of the other portion can be made the same, thus eliminating 
any step. Therefore, resistance caused during insertion can be reduced. 

© Since the balloon 12 is manufactured by extrusion molding or injection molding, the balloon 12 can have a sta- 
rs ble thickness 

<0) Since the wire core 102 inserted into the main lumen 1 4 of the shaft tube 1 1 is rotated in a state where both end 
portions of the balloon 1 2 fastened to cover the outer surface of the front portion of the shaft tube 1 1 are positioned 
to contact with the heating mold 103, the balloon 12 can be welded to the shaft tube 1 1 in a secure and uniform 
manner. 

20 @ Since the base portion 13 is insert-molded to the shaft tube 1 1 , the fastening of the base portion 1 3 can be con- 
ducted securely 

@ Since the base portion 13 manufactured by injection molding is welded to the base end portion of the shaft tube 
1 1 by utilizing heat, the working efficiency can be improved. 

© Since the front end portion of the shaft tube 1 1 is molded by the glass mold 104 with heat applied thereto, the 
25 surface of the front portion of the shaft tube 1 1 can be finished uniformly and equally so that this front end surface 
can be sealed. 

©Since the front end portion of the balloon 12 to be welded to the shaft tube 1 1 is arranged to have a larger size 
than another end portion of the balloon 1 2 to be welded to the shaft tube 1 1 , the machining of the front end portion 
of the shaft is made easily. 

30 

Table 1 shows the results of experiments carried out to evaluate elution taken place in each of the urethra catheters 
according to the present invention and comparative examples. 

Symbol (A) according to the present invention represents a sample employing polystyrene thermoplastic elastomer 
as its material, while Embodiments 1 , 2, and 3 were made of SEBS, SBS, and SIS, respectively. 
35 Symbol (B) according to the present invention represents a sample employing polyolef ine elastomer as its material, 
while Embodiments 4 and 5 were made of partially crosslinked EPDM-polyethylene and butyl rubber-polypropylene, 
respectively. 

Symbol (C) according to the present invention represents a sample employing polyurethane thermoplastic elas- 
tomer as its material, while Embodiments 6 and 7 were made of polyurethane-pdyester and polyurethane-polyol, 
40 respectively. 

Symbol (D) according to the present invention represents a sample employing vinyl thermoplastic elastomer as its 
material, while Embodiments 8 and 9 here made of ethylene-vinyl acetate and polyvinyl chloride elastomers, respec- 
tively. 

The test methods for evaluating AKMn0 4 and APH factors were conducted in accordance with rubber test method 
45 with a disposable blood transfusion set and fluid transfusion method. The test method for evaluating UV absorbancy 
was conducted in such a manner that absorbance was measured under conditions that the layer length gas 1 0 mm and 
wavelength gas 220 nm by using test fluid according to the above-described rubber test method and novel test fluid 
serving as a reference. The factor of UV absorbance was conducted so as to measure the absorbancy of ultraviolet rays 
(220 nm) displayed by the test fluid. It means that the smaller the absorbance becomes, the more the portion in which 
so the elution occurs can be reduced. 

As is shown from Table 1, according to the present invention, the quantity of elution can be reduced satisfactorily 
with respect to the case in which silicone rubber is employed. Safety in use can thus be obtained. 

As described above, according to the present invention, an urethra catheter exhibiting excellent safety when it is 
used and satisfactory manufacturing easiness can be obtained. 

55 
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Table 1 



10 



20 





AKMn0 4 m/ 


APH 


UV Absorbance 220 nm 
Abs 


Examples of the 
present invention 


A 


Embodiment 1 


0.02 


0.21 


0.004 




Embodiment 2 


0.03 


0.20 


0.004 






Embodiment 3 


0.02 


0.21 


0.005 




B 


Embodiment 4 


0.02 


0.20 


0.004 






Embodiment 5 


0.04 


0.21 


0.004 




C 


Embodiment 6 


0.03 


0.23 


0.003 






Embodiment 7 


0.03 


0.22 


0.003 




D 


Embodiment 8 


0.02 


0.21 


0.005 






Embodiment 9 


0.03 


0.22 


0.003 


Comparative Example 1 


0.50 


0.29 


0.292 


Comparative Example 2 


0.10 


0.21 


0.005 


Test Method 


According to rubber test method 
based on disposable blood transfu- 
sion set and fluid transfusion set 


Absorbance of the test 
fluid according to the 
AKMn0 4 and APH tests 
and the same of test fluid 
which had not been sub- 
jected to any test were 
measured under condi- 
tion that the layer length 
was 10mm and the wave- 
length 220 nm 



35 

Claims 

1 . An urethra catheter including a shaft tube (1 1) having a main lumen and a sub-lumen and further having an urine 
inlet port at the front end thereof, said urine inlet port being connected to said main lumen; a balloon (12) fastened 

40 on the outer surface of a front end portion of said shaft tube to cover an opening portion of said sub-lumen formed 
in said shaft tube; and a base portion (1 3) disposed in the base end portion of said shaft tube, having an urine outlet 
port connected to said main lumen, and further having a fluid inlet/outlet port connected to said sub-lumen and 
capable of letting in or letting out fluid for expanding sad balloon, said shaft tube (11) and said balloon (12) being 
made of a thermoplastic elastomer material selected from the group consisting of polystyrene, pdyolefine, poly- 

45 urethane, and vinyl thermoplastic elastomers, said urethra catheter being characterized in that the front end portion 
of said shaft tube has a reduced diameter, the balloon (13) being welded to the shaft tube at said front end portion 
of reduced diameter so as to cover the outer surface of said front end portion without generating a step between 
said front end portion to which the balloon is fastened and the other portions. 

so 2. An urethra catheter according to claim 1 , wherein said shaft tube and said balloon are made of the same material. 

3. An urethra catheter according to claim 2, wherein said shaft tube and said balloon are made of polystyrene ther- 
moplastic elastomer. 

55 4. An urethra catheter according to anyone of claims 1 to 3. wherein said base portion is also made of a material 
selected from said group. 

5. An urethra catheter according to claim 4, wherein said shaft tube, said balloon, and said base portion are made of 
the same material. 
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6. An urethra catheter according to claim 5, wherein said shaft tube, said balloon, and said base portion are polysty- 
rene thermoplastic elastomers. 

7. A method of manufacturing an urethra catheter according to claim 1 comprising: 

5 

extrusion-molding and cutting the shaft tube so as to have a predetermined length: 

- reducing the diameter of a front end portion of said shaft tube by the wall thickness of the balloon; 

- forming an opening portion connected to said sub-lumen in said front end portion whose diameter has been 
reduced. 

10 - extrusion-molding or injection-molding said balloon; 

- welding said balloon to said shaft tube by bringing into contact a heated mold with said both end portions of 
said balloon and rotating a wire core, so that said balloon is welded to said outer surface of said front end por- 
tion of said shaft tube and said wire core is inserted into said main lumen of said shaft tube; 

- forming said base portion in the base end portion of said shaft tube; 

15 - machining said front portion of said shaft tube to form a semispherical outer surface in which said main lumen 
and said sub-lumen are closed; and 

forming an opening portion connected to said main lumen in the portion more forward than the balloon of said 
shaft tube by moid-machining the front end surface of said shaft tube with heat. 

20 8. A method of manufacturing an urethra catheter according to claim 7, wherein said base portion is formed at said 
base end portion of said shaft tube by forming said base portion by insert-molding in said shaft tube. 

9. A method of manufacturing an urethra catheter according to claim 7, wherein said base portion is formed at said 
base end portion of said shaft tube by manufacturing said base portion by injection molding and welding with heat 

25 to said base end portion of said shaft tube. 

10. A method of manufacturing an urethra catheter according to claim 7, wherein said balloon is welded to said shaft 
tube, said front end portion of said balloon to said shaft tube having a larger size than another end portion of said 
balloon to be welded to said shaft tube. 

30 

PatentansprOche 

1 . Harnro" hrenkatheter, umfassend ein(en) Schaftrohr Oder -schlauch (1 1 ) mit einem Hauptiumen und einem Neben- 
lumen sowie einem an seinem Vorderende vorgesehenen, mit dem Hauptiumen verbundenen HarneinlaB; einen 

35 an der AuBenf lache eines Vorderabschnrtts des Schaftschlauches, einen im Schaftschlauch geformten Offnungs- 
teil des Nebenlumens bedeckend angebrachten Ballon (12); und einen im bzw. am Basisendabschnitt des 
Schaftschlauches angeordneten Basisabschnitt (13) mit einem mit dem Hauptiumen verbundenen HarnauslaB 
sowie einem Fluideinlafi/auslaG, der mit dem Nebenlumen verbunden und uber den ein Fluid zum Aufblasen oder 
Aufwerten des Ballons einfuhrbar oder abfOhrbar ist, wobei der Schaftschlauch (1 1) und der Ballon (12) aus einem 

40 thermoplastischen elastomeren Werkstoff aus der Gruppe thermoplastische PolystyroK Polyolef in-, Polyurethan- 
und Vinyl-Elastomere geformt sind, wobei der HarnrOhrenkatheter dadurch gekennzeichnet ist, daB der Vorderend- 
abschnitt des Schaftschlauches einen verringerten Durchmesser aufweist und der Ballon (13 bzw. 12) am Vorde- 
rendabschnitt verringerten Durchmessers am Schaftschlauch, die AuBenflflche des Vorderendabschnitts 
bedeckend, angeschweiBt ist. ohne eine Stufre zwischen dem Vorderendabschnitt, an welchem der Ballon befe- 

45 stigt ist, und den anderen Abschnitten zu bilden. 

2. HarnrOhrenkatheter nach Anspruch 1, wobei der Schaftschlauch und der Ballon aus dem gleichen Werkstoff 
geformt sind. 

so 3. HarnrOhrenkatheter nach Anspruch 2, wobei der Schaftschlauch und der Ballon aus einem thermoplastischen 
Polystyrolelastomer geformt sind. 

4. HarnrOhrenkatheter nach einem der AnsprQche 1 bis 3, wobei der Basisabschnitt ebenfalls aus einem Werkstoff 
aus der genannten Gruppe geformt ist. 

55 

5. HarnrOhrenkatheter nach Anspruch 4, wobei der Schaftschlauch, der Ballon und der Basisabschnitt aus dem glei- 
chen Werkstoff geformt sind. 
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6. HarnrOhrenkatheter nach Anspruch 5, wobei der Schaftschlauch, der Ballon und der Basisabschnrtt aus thermo- 
plastischen Polystyrolelastomeren bestehen. 

7. Verfahren zur Herstellung eines HarnrOhrenkatheters nach Anspruch 1 , umfassend die Schrrtte: 

5 

Extrusions- bzw. StrangpreSformen des Schaftschlauches und SchnekJen desselben auf eine vorbestimmte 
Lflnge, 

- VerWeinern des Durchmessers eines Vaderendabschnrtts des Schaftschlauches urn die Wanddicke des Bal- 
lons, 

10 - Formen eines mit dem Nebenlumen verbundenen Offnungsteils im Vorderendabschnitt, dessen Durchmesser 
verWeinert worden ist, 

- StrangpreB- Oder SpritzgieBformen des Ballons, 

- AnschweiBen des Ballons am Schaftschlauch durch InberOhrungbringen eines erwftrmten Formteils mit bei- 
den Endabschnitten des Ballons und Drehen eines Drahtkerns. so daB der Ballon an der AuBenf Idche des Vor- 

75 derendabschnitts des Schaftschlauches angeschweiBt wird und der Drahtkern (dabei) in das Hauptlumen des 

Schaftschlauches eingefuhrt ist, 

Formen des Basisabschnitts im (am) Basisendabschnitt des Schaftschlauches, 

(maschinelles) Verformen (machining) des Vorderendabschnitts des Schaftschlauches zum Anformen einer 
halbkugeligen AuBenfldche, in welcher Haupt- und Nebenlumen verschlossen sind, und 
20 - AusbiWen eines mit dem Hauptlumen verbundenen Offnungsteils in dem vorderhalb des Ballons gelegenen 
Abschnrtt des Schaftschlauches durch (maschinelles) Verformen der Vorderend- Oder Stirnfiache des 
Schaftschlauches mittels WSrme. 

8. Verfahren zur Herstellung eines HarnrOhrenkatheters nach Anspruch 7, wobei der Basisabschnrtt am Basisendab- 
25 schnitt des Schaftschlauches durch Anformen des Basisabschnitts durch Einsatzformen oder Umspritzen im (am) 

Schaftschlauch gefbrmt wird. 

9. Verfahren zur Herstellung eines HarnrOhrenkatheters nach Anspruch 7, wobei der Basisabschnrtt am Basisendab- 
schnitt des Schaftschlauches durch Herstellung des Basisabschnitts durch SprttzgieBen Oder -formen und thermi- 

30 sches Anschwei Ben am Basisendabschnitt des Schaftschlauches gefbrmt wird. 

1 0. Verfahren zur Herstellung eines HarnrOhrenkatheters nach Anspruch 7, wobei der Ballon am Schaftschlauch ange- 
schweiBt wird und wobei der Vorderendabschnitt des Ballons zum oder am Schaftschlauch ein grOBeres MaB auf- 
weist als ein anderer Endabschnitt des am Schaftschlauch anzuschweiBenden Ballons. 

35 

Revendicatlons 

1 . Catheter uretral comprenant une tige tubulaire (1 1) comportant une lumiere principale et une lumiere secondaire 
et comportant, en outre, un orifice d'errtr£e d'urine a son extremit6 avant, I edit orifice d'entree d'urine etarrt raccorde 

40 a ladite lumiere principale; un ballonnet (12) fix6 a la surface exterieure d'une parti e d'extr6mit6 avant de ladite tige 
tubulaire pour recouvrir une partie ouverture de ladite lumiere secondaire formee dans ladite tige tubulaire; et une 
parte base (13) dispos6e dans la partie d'extremit6 de base de ladite tige tubulaire, comportant un orifice de sortie 
d'urine raccorde k ladite lumiere principale, et comportant, en outre, un orifice d'entree/sortie de fluide raccorde d 
ladite lumiere secondaire et apte a laisser entrer et & laisser sortir le fluide pour dilater ledrt ballonnet, ladite tige 

45 tubulaire (1 1 ) et ledit ballonnet (1 2) 6tant formes d'une matiere 6lastomere thermoplastique choisie parmi le groupe 
comprenant le polystyrene, la polyoltfine. le polyur6thane, et les 6lastom6res thermoptastiques vinyliques, ledit 
catheter ur6tral 6tant caract6ris6 en ce que la partie d'extr6mit6 avant de la tige tubulaire a un diamdtre r6duit, le 
ballonnet (13) etant soud6 a la tige tubulaire au niveau de ladite partie d'extr6mit6 avant de diam^tre r6durt, de 
maniere a recouvrir la surface exterieure de ladite partie d'extremite avant sans cr6er un ^paulement entre ladite 

so partie d'extrgmiti avant a laquelle est f ix6 le ballonnet et les autres parties. 

2. Catheter ur6tral selon la revendication 1 , dans lequel ladite tige tubulaire et ledit ballonnet sont formes du meme 
mat6riau. 

55 3. Catheter ur6tral selon la revendication 2, dans lequel ladite tige tubulaire et ledit ballonnet sont formes d'un 6lasto- 
mdre thermoplastique ^ base de polystyrene. 

4. Catheter uretral selon Pun quelconque des revendications 1 & 3 , dans lequel ladite parti base est egalemerrt for- 
mee d'un materiau choisi parmi ledit groupe. 



9 



EP 00Q371497 [ nie://J:\lntProperties\PRlNCESS\EP00Q371497xpc1 



Page 10 of 12 



EP0371 497 B2 

5. Catheter uretral selon la revendication 4, dan lequel ladrte tige tubulaire, ledit ballonnet, et ladrte parte base sont 
formes du m§me materiau. 

6. Catheter uretral selon la revendication 5, dans lequel ladite tige tubulaire, ledit ballonnet et ladite parte base sont 
5 formes d'elastomeres thermoplastiques k base de polystyrene. 

7. Proc6d6 de fabrication d'un catheter uretral selon la revendication 1, comprenant : 

le moulage par extrusion et la coupe de ta tige tubulaire k une longueur predetermined; 
10 la reduction du diametre d'une parte d'extremite avant de ladite tige tubulaire k I'epaisseur de paroi du ballon- 

net; 

la formation d'une parte ouverture raccordee k la dite lumiere secondaire dans ladite partie d'extremite avant 
dont le diametre a ete reduit; 

le moulage par extrusion ou le moulage par injection dudit ballonnet; 

75 le soudage dudit ballonnet k ladite tige tubulaire par mise en contact d'un moule chauffe avec les deux parties 

d'extremite precitees dudit ballonnet et la rotation d'un noyau forme par un f il metallique de maniere que ledit 
ballonnet sort soude k ladite surface exterieure de ta parte d'extremite avant de ladite tige tubulaire et que ledit 
noyau forme par un fil metallique sort ins6r6 dans la lumiere principale de ladite tige tubulaire; 
la formation de ladite partie base dans ladite parte d'extremite de base de la tige tubulaire; 

20 I'usinage de ladite partie avant de la tige tubulaire pour former une surface exterieure h6misph6rique dans 

laquelle sont fermees ladite lumiere principale et ladite lumiere secondaire; et 

la formation d'une parte ouverture raccordee k ladite lumiere principale dans la parte, situ6e plus en avant 
que le ballonnet, de la tige tubulaire par usinage-moulage de la surface d'extremite avant de la tige tubulaire 
au moyen de chaleur. 

25 

8. Procede de fabrication d'un catheter uretral selon la revendication 7, dans lequel on forme ladite parte base au 
niveau de ladite partie d'extremite de base de la tige tubulaire en formant ladite partie base par surmoulage dans 
ladite tige tubulaire. 

30 9. Procede de fabrication d'un catheter uretral selon la revendication 7, dans lequel on forme ladite partie base au 
niveau de ladite parte d'extremite de base de la tige tubulaire en fabriquant ladrte partie base par moulage par 
injection et par soudage, k I'aide de chaleur, k ladrte partie d'extremite de base de la tige tubulaire. 

10. Procede de fabrication d'un catheter uretral selon la revendication 7, dans lequel on soude ledit ballonnet k ladite 
35 tige tubulaire, ladite partie d'extremite avant dudit ballonnet jusqu'd ladrte tige tubulaire ayant une dimension plus 
grande qu'une autre parte d'extremite dudit ballonnet devant etre soudee k ladite tige tubulaire. 
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FIG. I 
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